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I. Introduction
The Eastern Europe and Central Asia region had one of the least efficient manufacturing sectors in the world because of the region's historical emphasis on heavy industries and artificially low energy prices during the Soviet era. 3 Since the transition period started two decades ago, the sector's energy productivity (value added per unit of energy input) has consistently improvedby almost 35 percent between 1998 and 2008. As a result, although manufacturing value added increased by more than 50 percent over the period, energy consumption had been stabilized at around 250 million tons of oil equivalent (mtoe). How did the region achieve this impressive decoupling of economic growth from energy use? This paper seeks to answer the question by empirically examining the trend and determinants of manufacturing energy use for 28 countries in ECA. 4 Using detailed sector and country-level data, we conduct three types of analysis. First, we compare energy productivity performance over time and across countries. We ask the following questions: Is the trend of declining energy intensity consistent across the region? Do lagging countries catch up with technological leaders? Second, we decompose the manufacturing sector into 11 subsectors and investigate whether the reduction in energy intensity is more attributable to changes in the mix of production activities (the structural effect), or to the fundamental improvement in the use of energy (the efficiency effect). Finally, we identify the economic factors that have driven changes in energy intensity, energy efficiency and the structural composition of industrial activities.
The analysis reveals strong evidence of cross-country convergence: not only the inter-country variation in energy intensity has reduced; but there is also a tendency of more rapid improvement in countries that had high energy intensity initially. Beyond this general trend, we find some Central Asian countries are notable exceptions where energy intensity had remained largely unchanged. Interestingly, intrinsic efficiency improvement turns out to have contributed to most of the reduction in manufacturing energy intensity, whereas structural change had had a less influence, and had led to higher energy intensity in some countries.
Country-level analysis indicates that rising per capita income and higher energy prices are strong predictors of more efficient energy use, both through the channel of efficiency rather than structural mix. A one percent increase in per capita GDP is on average associated with a 1.3 3 percentage point reduction in manufacturing energy intensity. A 10 percent increase in the price of electricity is associated with a 2.6 percentage point reduction in manufacturing energy intensity. Furthermore, energy intensity slightly increases with the increase in the share of manufacturing exports in output, suggesting that trade induces specialization on more energyintensive industries.
In spite of many existing cross-country studies on energy intensity comparison and determinants (for example, Howarth et al. 1991; Uanander e al, 1991; Mulder and de Groot 2007) , relatively few have looked at the trends in developing countries. Frankhauser and Cornillie (2004) and Markandya et al. (2005) are some exceptions who examine economy-wide energy intensity change in the ECA region. Our analysis differs from their analysis in that we focus on the manufacturing sector, the largest energy user in the region and a sector that perhaps also offers the largest opportunities for energy savings. We also cover more countries and years and look at changes during the second decade of transition.
The rest of the paper proceeds as follows. Section II provides background information about the manufacturing sector in ECA. Section III describes the data. Section IV presents empirical methods and results. Section V discusses the conclusions and policy implications.
II. Background -Manufacturing in Eastern Europe and Central Asia
During the Soviet era, manufacturing was the cornerstone of centrally planned economies of ECA. Leaders emphasized rapid industrialization, particularly of heavy industry, to foster economic growth. This heavy industry was also vastly inefficient. To facilitate industrial production and social welfare, central planners kept energy prices well below cost recovery levels. Of all non-OECD subsidies to fossil fuels (including electricity) in 1991, totaling $270-$330 billion, roughly two-thirds were in the former Soviet Union and Eastern Europe (Myers and Kent, 2001) . Subsidies distorted price signals and led to extraordinary profligacy in the use of energy. In 1990, the former Soviet Union's energy intensity, defined as the ratio of primary energy consumption to GDP, was 70 percent higher than the United States and 2.5 times that of Western Europe. The gap is especially evident in the manufacturing sector where energy use per unit of output was 3 times higher than in the U.S. and 3.5 times higher than in the Western Europe (U.S. Congress, 1993) .
The early years of transition brought a sharp contraction in manufacturing output following the disruption of traditional trade and financial links and an end to centrally planned production (Havrylyshyn et al, 1998) . Between 1991 and 1993, manufacturing value added fell on average by 30 percent. In parallel, manufacturing energy consumption dropped on average by 27 percent across all countries. Most transition countries continued the comprehensive reform programs, including the liberalization of energy prices. Price supports for fossil fuels in Russia and Eastern Europe were greatly reduced. Bringing laws into agreement with the EU's further accelerated the process of eliminating remaining subsidies. Even in Russia, gasoline and diesel prices for industry (which received two-thirds of energy subsidies in 1994) have increased to world market levels, although gas prices still remain below border price levels (IFC, 2008) .
The market-friendly reforms had a far-reaching impact on the transformation of the energy economies. When the sharp initial decline gave way to gradual economic recovery, energy consumption continued to decline and then stabilized at around 250 million tons of oil equivalent (mtoe) per year. Meanwhile, manufacturing output has increased by more than 50 percent during [2002] [2003] [2004] [2005] [2006] [2007] [2008] , as shown in Figure 1 . This has occurred because the average manufacturing energy intensity declined by 35 percent from 0.4 kilogram of oil equivalent (koe) per dollar (ppp) in 1998 to 0.26 koe per dollar (ppp) in 2008. 5 If energy intensity had remained at its 2002 level, energy demand would have been 776 mtoe higher, the equivalent of 10 years' total energy consumption in Ukraine today.
While manufacturing energy intensity at the regional level had sharply declined, sub-regions show disparate behavior. Figure 2 -a presents energy intensity trend for six sub-regions/countries. Central Asia is notably lagging behind in terms of the reduction in energy intensity. In fact, Kazakhstan, the Kyrgyz Republic, and Tajikistan had all experienced an increase in energy intensity since 2000 as shown in Figure 2 -b. In the rest of the paper, we explore why countries were not doing equally well and identify the driving factors behind the trend of energy productivity.
III. Data
Data used in this paper come from three sources. The energy consumption data are obtained from the International Energy Agency (IEA) World Energy Statistics and Balances database (2012). The database reports final energy consumption of manufacturing in 28 ECA countries. The manufacturing sector is further broken out by 11 subsectors at the two-digit level of the international standard industrial classification Revision 4 (ISIC Rev. 4).
The aggregate value added of manufacturing is reported in constant 2000 US dollars in the World Development Indicators (WDI) (2012) . To compare energy intensity levels across countries, we apply purchasing power parity (PPP) exchange rates to convert all values into constant 2005 international dollars. The theoretically ideal PPP exchange rate to use at the sector level would be based on the output prices of the sector, rather than on aggregate expenditure prices. However, due to the limited availability of producer price-based PPPs, we follow the standard practice of using expenditure PPPs for cross-country convergence analysis (such as in Dollar and Wolff, 1993 and Mulder and Groot, 2007 
IV. Empirical Strategy and Results
In this section, we present three types of empirical analysis to identify the sources and mechanisms of energy intensity change in the manufacturing sector of ECA. First, we conduct a cross-country convergence analysis to test whether backward countries are catching up with efficient ones. Second, using an index decomposition method, we investigate the extent to which the change in energy intensity is induced by structural shifts vs. efficiency improvements. Finally we explore the determinants of energy intensity, the structural mix and the efficiency levels based on regression analyses.
A. Energy Intensity Convergence
Convergence analysis is typically used in the context of economic growth and goes back to Barro and Sala-i-Martin (1992) . There are different definitions of convergence in the literature. The reduction in cross-sectional variance in productivity is called -convergence. The tendency of less productive countries to grow faster is called -convergence.
To measure -convergence in the context of the energy intensity analysis, we look at the trend of cross-country variance over time. The mean and standard deviation of energy intensity for an unbalanced panel of 28 countries in ECA during 1998-2008 are shown in Figure 3 -a. To avoid selection bias, we also present the same statistics for a balanced panel of 23 countries. 6 For both samples of countries, the average energy intensity had declined steadily on average at a rate of 3.2 percent per year. The group of countries as a whole was converging towards more efficient economies (EU-15) with the gap in manufacturing energy intensity between ECA and EU15 average more than halved over the sample period.
The standard deviation of energy intensity had also reduced, indicating that the gap between the less efficient and the technology leaders were narrowed over time. The reduction in cross-section 6 dispersion can be seen again in Figure 3 -b, which plots fitted normal densities for the logs of manufacturing energy intensity in 1998 and 2008.
To test the existence of -convergence, we conduct regressions of the rate of energy intensity change, ∆ � �, on initial levels of energy intensity, ( ) 1998 for the 25 countries where data on energy intensities are available for both the initial (1998) and end (2008) years. The regression equation and results are presented below. The coefficient on the initial levels is negative and statistically significant at 10-percent level when all countries are considered. Excluding Central Asian countries, the coefficient of the initial level almost doubles in absolute term and is statistically significant at the 5 percent level. The R 2 also increases. The results indicate that countries with higher energy intensity at outset are catching up to more productive countries, especially for those outside Central Asia. However, the simple regression only has limited ability to explain cross-country difference in energy intensity. Even without accounting for Central Asia, the regression accounts for only 30 percent of the cross-country variance in the rate of energy intensity change. In the following, we further explore the underlying process of energy-intensity change across countries.
B. Energy Intensity Decomposition
Manufacturing energy intensity can drop for two main reasons: manufacturing shifts towards different products that require less energy to make (the structural effect) or manufacturing firms make production processes more efficient so they require less energy to produce the same products (the efficiency effect). Specifically, assuming there are N subsectors within manufacturing, the manufacturing energy intensity can be written as:
where E t and Y t are the overall energy consumption and value added of manufacturing in year t. e it and y it are energy consumption and value added of subsector i in year t. The aggregate energy intensity (I t ) is thus expressed in terms of sectoral energy efficiency(E it ) and production structure (S it ) which is measured by the sector share of the manufacturing value added (S it =y it /Y it ).
To attribute changes in energy intensity between changes in efficiency and structural composition, various index decomposition methods have been used to isolate the impact of one variable from the other, so that the overall change in energy intensity between the end year (t=T) and the base year (t=0) can be described as the multiplication of the structural (D str ) and efficiency (D Eff ) indexes:
where D int is the intensity index, I t and I 0 are defined the same as previously. For example, using Laspeyres index, one estimate the impact of structural or efficiency change by holding the efficiency or structural level constant at the base year value and use base year energy intensity as the fixed weight. The Laspeyres structural and efficiencies indexes are given by:
By reversing the role of base year and end year, one obtains the Passches index:
More details about the calculation of index numbers can be found in Ang (2004). Ang and Zhang (2000) provide a thorough literature review of energy index decomposition. In this paper, we adopt the Fischer (1921) Ideal Index approach. The Fisher Idea index is the geometric mean of the Laspeyres and Paasche numbers:
Fisher Ideal index provides a perfect decomposition of an aggregate energy intensity into structural and efficiency components, which is a very attractive property for interpreting the relative importance of industry composition and efficiency effects. To construct the structural and efficiency indexes, we divide the manufacturing sector into 11 subsectors based on the ISIC system. These subsectors are iron and steel, chemical and petrochemical, non-ferrous metals, non-metallic minerals, transport equipment, machinery, food and tobacco, paper and pulp, wood and wood products, and textile and leather. Continuous time series value added data are only available at the subsector level for 14 countries mostly during [2001] [2002] [2003] [2004] [2005] [2006] [2007] . This data availability dictates the countries selected and the period of investigation for the decomposition analysis. Figure 4 presents the decomposition results for the group of 14 countries as a whole between 2001 and 2007. Table 1 presents the decomposition results at the country level.
As shown in Figure 4 and Table 1 , efficiency improvements contributed to most of the reduction in energy intensity, while structural shifts had actually offset some of the efficiency gains in a Several facts need to be underlined when interpreting the above results. First, the decomposition analysis (at the two-digit ISIC level) may mask some important structural shifts within an industrial subsector. For example, within the paper and pulp sector, pulp is much more energy intensive than paper; within the steel sector, shifts from oxygen steel to electric steel will reduce the intensity of energy use. Intra sector shifts from basic to specialized manufacturing are not analyzed here, but are certainly relevant.
Second, although value added data allow the measurement of energy efficiency for heterogeneous industries, value added is also influenced by a range of pricing effects unrelated to changes in the level of physical production. For example, prices of steel and chemicals have surged during the worldwide commodity boom during the 2000s. The steel and chemical sectors' considerable decline in energy intensity may in part reflect the price development. Finally, it should be noted that structural change in the manufacturing industry is different from structural change at the aggregate, economy-wide level. Under market forces, all transition economies faced a drastic structural adjustment, which led to the downsizing of the heavy industry. Several studies confirm the general patterns of structural transformation from industry to service in the region (Fankhauser and Cornillie, 2004 and EBRD, 2010) . In contrast, analysis in this paper focuses on the structural change inside the manufacturing industry during the second decade of the transition.
C Determinants of Manufacturing Energy Intensity
What have driven changes in manufacturing energy intensity, as well as efficiency and industrial structural mix? A number of factors may have played a role. These include: Income -As income grows, consumer demand and investment for manufactured goods expand. As countries turns over its capital stock -equipment and factories-to meet increasing demand, efficiency will be enhanced. Energy prices -When energy is relatively cheap, there is little incentive for industry to reduce its energy use, or shift to less energy intensive sectors. Capital intensity of manufacturing -Depends on whether capital and energy are substitutes or complements, there is a negative or positive relationship between capital and energy intensities. Trade -On one hand, trade could facilitate information and technology spillover that help improve energy efficiency; Trade could also expose enterprises to higher level of competition in the international markets 9 and creates pressure to cut costs and save energy (EBRD, 2010) . On the other hand, trade could contribute to cross-country divergence in energy intensity by stimulating international specialization (Grossman and Helpman, 1991) . Finally, government energy policies and public awareness can be important in promoting rational use of energy.
To understand which factors are more important in determining the patterns of ECA's manufacturing energy intensity change, we estimate the following equation:
where ( ) is manufacturing energy intensity in country i at year t. is the per capita GDP measured in 2005 PPP based international dollars. is the industrial electricity prices measured in 2000 US dollars.
9 is the capital-labor ratio indicating the capital intensity of the manufacturing activity.
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is the percentage of export in manufacturing valued added and is included as a measure of trade intensity. c i is an unobserved country fixed effect, which include country specific characteristics that are fixed over time, such as culture, climate zone 11 and government regulation and so on. We also include year fixed effects, T t (t = 1998-2008) , to control for common cyclical components such as a common technology shock. is an idiosyncratic error term. 0 , 1 , 2 , 3 and 4 are parameters to be estimated. Summary statistics of variables are presented in Table 2 . If the country-specific effects c i are correlated with other explanatory variable which in turn are orthogonal to the error term , then OLS and Random effects estimation would be biased but a within transformation will yield consistent estimators.
As discussed in the previous section, energy intensity changes can be disaggregated into structural and efficiency components. Based on the same model specification, we estimate the determinants of structural and efficiency changes using index numbers of the 14 countries presented in Table 1. Columns (1) , (2) and (3) of Table 3 report results from estimating determinants of manufacturing energy intensity identified in equation (7) via OLS, fixed effects and random effects models. The parameter estimates are very sensitive to the choice of model. The Hausman test decisively rejects the null hypothesis that the unobserved variable c i is uncorrelated with the 9 We also include industrial gas prices in the regression, which does not quantitatively affect the estimation results but reduces the sample size. 10 We also control for the capital investment growth ratio of the manufacturing sector. High turn-over rate of capital stocks could mean more efficient facilities. It turns out there is no statistically significant relationship between the growth of capital stock and energy intensity. Including this variable does not qualitatively change the estimation results of other parameters but reduces the number of observations. 11 In some manufacturing sectors, portion of the energy consumption is influenced by weather conditions. The influence on energy consumption is different form industry to industry. Given the lack of time-series data on country-level weather conditions, and that heating and cooling degree days tend to be stable within country. The analysis does not specifically control for weather conditions in analyzing the energy consumption performance within the manufacturing sector.
other independent variables at the 1% level. In this case, only fixed effects specification reported in column (2) yields consistent estimators, and is the preferred estimate.
Controlling for country and year fixed effects, the parameter estimates suggest that all independent variables reported in Table 3 are strong predictors of a country's manufacturing energy intensity. A one percent increase in per capita GDP is associated with a 1.3 percentage point decrease in energy intensity. A one percent increase in industrial electricity price is associated with a 0.26 percentage point decrease in energy intensity. Both results are statistically significant at the 1 percent level.
The estimates of capital-labor ratio show that manufacturing energy intensity first increases then decreases with the increase of capital intensity with the turning point slightly below the sample mean. This inverted-U relationship suggests that diminishing returns to capital may partially explain energy-productivity convergences across countries.
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Another interesting finding that emerged from the results is that energy intensity slightly increases with the increase of the share of exports in total manufacturing, lending support for the hypothesis that trade induces specialization on more energy intensive industries. This result is not entirely surprising. As demonstrated in the model in Krugman (1987) , comparative advantage leads to specialization in the tradable-goods sectors. Because the region has abundant energy resources and relatively low energy prices, many of the region's countries are net carbon exporters. In fact, Ukraine, Russia, and Kazakhstan are the first, third, and fourth most carbon-(and energy-) intensive exporters in the world (Davis and Caldera 2010). EU enlargement also offers access to a larger market and opportunities for specialization. Some new EU member states including Hungary, Bulgaria, Estonia, Romania and Latvia have the most specialized industrial structures. For example, Hungary is highly specialized in refined petroleum products, while Bulgaria shows high specialization in mining and quarrying (European Commission, 2011) . This specialization effect dominates other, potentially positive effects of trade on energy productivity, such as technological spillover and increased competition.
One concern with the above analysis is that the causal effect between economic growth and energy intensity is likely to be two-way. Energy efficient technologies can improve productivity (Cleveland et al, 2000) ; Reductions in energy demand could also free up capital required for energy requirement and cut expenses. Both effects can spur economic growth. It is also likely that non-residential energy prices are affected by the amount of energy consumed in the industry -that is energy price may be endogenously determined by energy intensity. Furthermore, the above analysis assumes an instant response of energy intensity to income and energy price change within a year. More realistically, energy using behavior responds to price changes with some lags.
To address these concerns, we estimate a dynamic panel model where the current level of energy intensity depends on the level of energy intensity in the last period as described in equation (8). We then use the difference generalized methods of moments (GMM) technique outlined in Arellano and Bond (1991) to obtain consistent estimators. To account for the potential endogeneity of income and energy prices, we use the log of per capital income and the log of electricity prices lagged 2 to 4 periods as instruments in the GMM model. The estimation results are presented in column (4) of Table 4 . Although some estimated coefficients changed in magnitude 13 , none changed in sign and these results are similar to those obtained by treating income and price as exogenous. The specification also easily passes the overidentification test. Table 4 reports estimates from three separate regressions of equation (7) using energy intensity, structure and efficiency indexes as the dependent variables. The income and price elasticities of the intensity and efficiency indexes are both negative and statistically significant at the 1 percent level. The income and price elasticity of the efficiency index are higher than those for the overall intensity index in absolute term. In contrast, the structural index is less responsive to income and price changes. The income and price elasticities of structural index are in the opposite sign and are statistically insignificant. The results are consistent with those from the previous section. They show that income growth and price reform help reduce energy intensity. This is achieved mostly through intrinsic efficiency improvements, whereas structural change in the mix of industrial activities had a less influence on the level of aggregate energy intensity and may have partially offset efficiency gains.
A comparison of the coefficient estimates on export intensity helps distinguish the impact of trade on efficiency and structural change. While a higher share of exports is negatively correlated with the efficiency index (showing improvement in energy efficiency), it is strongly positively correlated with the structural index with a p-value less than 0.001. The results provide further evidence that the specialization effect of trade dominates other positive effects of trade on energy efficiency, and may have acted to raise overall energy intensity in the region.
V. Conclusions and Policy Implications
Manufacturing was the cornerstone of the centrally planned economies in ECA. Today, it still plays an important role both measured by its economic contribution and its environmental impact. Manufacturing is the largest energy user, accounting for 28 percent of total energy use, and the 12 second-largest carbon emitter, responsible for 34 percent of total carbon dioxide (CO 2 ) emissions in the region in 2009 (Deichmann and Zhang, 2013) .
This paper investigates the source and mechanism of energy intensity change in the manufacturing sector of ECA during 1998-2008. There had been a remarkable reduction in manufacturing energy intensity over the period. The average energy intensity was reduced by 35 percent by 2008. Meanwhile, there is evidence of both -and -convergence: the gap in energy intensity between leaders and backward countries was narrowed over time. Meanwhile, the reduction in energy intensity had been more rapid in countries that had higher energy intensity initially. Notable exceptions are Kazakhstan, the Kyrgyz Republic and Tajikistan, where energy intensity was increased over the period.
To shed light on the sources of industrial energy use change, we decompose aggregate energy intensity into efficiency and structural components using Fisher Ideal Index. The decomposition analysis suggests that the bulk of the reduction in energy intensity has occurred because of improvements in energy efficiency as opposed to shifts from energy intensive to less intensive manufacturing activities.
We then conduct regression analysis to identify factors driving the change in aggregate energy intensity, energy efficiency and structural composition. The results show that both income growth and rising energy prices helped lower overall manufacturing energy intensity in ECA countries. A one percent increase in per capita GDP is on average associated with a 1.3 percentage point reduction in energy intensity; a 10 percent increase in an electricity price is associated with a 2.6 percentage point reduction in energy intensity, ceteris paribus. In addition, the efficiency index is much more sensitive to income and price changes than the structural index, suggesting that both income and price drive intensity change largely through the efficiency rather than the structural channel. Finally, energy intensity increases slightly with increase in manufacturing exports, implying that trade induces specialization in more energy intensive industries.
Overall, the analysis suggests that economic developments have played an especially important role in improving energy efficiency. Prior to the global financial crisis, GDP grew on average at 7 percent annually in ECA. Since consumption of manufacturing commodities tends to closely related to GDP, demand for manufacturing outputs have also increased. In order to satisfy increased demand for commodities, countries either increased capacity utilization, or added new, more efficient capacity, thereby reducing the share of smaller, less efficient production units. 14 In contrast, in Central Asia, where production levels have stalled, manufacturers have failed to upgrade to more efficient technologies.
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Rising energy prices also explains the convergence in energy intensity. Industrial electricity prices on average increased by 12 percent during 1998-2008 in ECA. Higher energy prices cause energy intensity to fall by encouraging the adoption of energy saving technologies-especially in sectors where energy constitutes a significant portion of their total costs. This includes the introduction of more energy efficient machines, production processes or materials. For example, producing clinker from raw material is the main energy-consuming process in a cement factory. Using other synthetic material to substitute for clinker can significantly reduce energy use in cement production.
Industry sector normally consists of a small number of large players with similar manufacturing processes. It is therefore the part of the economy best organized to become more energy efficient. Although industry in ECA has become much more efficient over the past decade, the potential for reducing energy use and associated CO 2 emissions is high. The region produces 5 percent of manufacturing value added in the world, but consumes 9 percent of energy. Many ECA countries still use several times more energy per unit of output than their Western partners, as shown in Figure 3 -a. The energy savings potential estimated for three energy-intensive industrial sectors (iron and steel, cement, and pulp and paper) in ECA amounts to 50 percent of current energy use (Deichmann and Zhang, 2013) . Given the old vintage of capital stock in ECA, upgrading to energy efficient technologies are likely to be cost-effective if undertaken as part of the natural cycle of plant replacement. This offers an excellent opportunity for new technology deployment to have an impact on energy savings in the near to medium term.
Empirical results in this paper provide several policy implications for improving manufacturing energy efficiency in the region:
First, one obvious strategy to improve energy productivity is to target energy efficiency efforts on industries with high energy intensity, high total energy use, and high economic growth. Industries undergoing growth in production are less capital restricted and may also be more receptive to efforts to improve their competitive edge through increased management of energy costs.
Second, despite recent progress in energy price reforms, subsidies still persist in many countries in ECA. The effectiveness of continued energy price reforms in the region will largely determine the potential to save energy.
Finally, the lack of energy-use data is one of the stumbling blocks to developing rational energy efficiency strategies and policies. Important data gaps remain, especially in Central Asian countries. For example, more than 80 percent of the industrial energy use is reported as "nonspecified" in Kazakhstan, Kyrgyz, Turkmenistan and Uzbekistan. Collection of good quality, timely and detailed data should be a priority in these countries in order to provide the basis for rational policy making. Note: Columns (1), (2), and (3) report results from estimating determinants of manufacturing energy intensity identified in equation (7) via OLS, fixed effects and random effects models. Column (4) reports the difference-GMM results, using the log of per capita GDP (lnI it ) and the log of electricity prices (lnP it ) lagged 2 to 4 periods in levels as instruments. Year fixed effects are not reported. Standard errors adjusted for clustering on country are reported in parentheses. *** indicates significant at the 1 percent level. ** indicates significant at the 5 percent level. * indicates significant at the 10 percent level. Note: Columns (1), (2), and (3) report results from estimating determinants of manufacturing energy intensity index, energy efficiency index and structural index identified in equation (7) based on a fixed effects model. Year fixed effects are not reported. Standard errors are reported in parentheses. *** indicates significant at the 1 percent level. ** indicates significant at the 5 percent level. * indicates significant at the 10 percent level.
